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Figure J.2
LOCATION OF SELECTED SIGNIFICANT
WATERWAYS

Supplementary Environmental Impact Statement, July 2009 Page 11 of 33






o

Northern Pipeline Interconnector - Stage 2

Phase 4 — Option feasibility, refinement and conceptualisation

Each significant waterway was evaluated against each crossing methodology to determine
which methods are technically feasible (results are listed in Table J.4).

Table J.4 Feasibility of each crossing method at each significant waterway
Significant waterways Trenching Piling Span bridging Drill
Acrobat tributary 3 yes yes no yes
Eudlo tributary 8 yes yes no yes
Paynter Creek 01 yes yes no yes
Paynter Creek 02 yes yes no yes
Paynter Creek Northern yes yes no yes
Petrie Creek yes yes no yes
Tuckers Creek yes yes no yes
Mount Combe Creek yes yes no yes
South Maroochy yes yes no yes
North Maroochy yes yes no yes
Lake Macdonald tributary 5 yes yes no yes
Six Mile Creek (Left Branch)
01 yes yes no yes
Six Mile Creek (Left Branch)
02 yes yes no yes
Lake Macdonald spillway/
Six Mile Creek

yes yes no yes

Phase 5 — Option evaluation and construction method selection

Ratings were assigned for each sub-criterion for each waterway in the workshop. The ratings
were determined based on:

construction method
measurement unit assigned (see Table J.2)
sub-criterion definition (see Table J.2)

definition of the rating scale (rating scales used for assigning a rating to each sub-
criterion are listed below).

Definition of Rating Scales: All ratings were on a scale between 1 and 5, with 5 being the
highest or best score and 1 being the lowest, or worst score. After ratings were assigned, the
scores were reviewed to confirm that ratings assigned were consistent throughout the entire
process. All ratings were then run through the MCA; the results are presented below.
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The environmental impacts were assessed using measures of risk for determining impacts
on significant aquatic and terrestrial fauna and water quality. A risk matrix was used (see
Table J.5) which involved determining the likelihood and a hazard consequence to reach a
final assessment. Table J.6 and Table J.7 describe what each likelihood and consequence
entails and the final assessment and rating. If there is no risk (for example, if there is no
regional ecosystem to be cleared), a score of 5 is given for ‘no impact’ or ‘no risk’ under the
Loss of RE sub-criterion.

A description of the factors considered for determining the overall rating for each sub-
criterion is described in Table J.8. All risks were determined based on the worst case
scenario. The factors assessed for impacts on aquatic and terrestrial fauna were based on
the EPBC Significant Impact criterion. The likelihood and consequence ratings assigned for
each sub-criterion are detailed in Table J.9

Table J.5 Risk matrix
Risk/Impact Rating

1 2 3 4 5
= A H H S S S
g 2 B M H H S S
SE c L M H H S
e8 D L L M H S
= E L L M M H

Table J.6 Likelihood and consequence rating descriptions

Likelihood

Rating Likelihood measure

A Almost certain Is expected to occur during the crossing

B Likely Will probably occur during the crossing

C Moderate Might occur at sometime during the crossing

D Unlikely Could occur at sometime during the crossing

E Rare Only occur in exceptional circumstances

Consequence

Rating Consequence measure

1 Negligible Insignificant injury or near miss

2 Minor Minor injury/ loss of habitat

3 Moderate Moderate injury/ loss of habitat

4 Maijor Major injury/ loss of habitat

5 Severe Fatality or significant loss of habitat
Table J.7 MCA rating assigned to each risk level

S H M L None
Description Significant High risk/ Moderate Low risk/ No risk/
risk/impact impact risk/impact impact impact

Equivalent rating 1 2 3 4 5
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Table J.8

Assessment method of environmental impacts

Criterion

Description of rating

Calculation of rating

Loss of regional
ecosystem

A) Regional ecosystem status; and
B) Level of disturbance

A) 5: cleared 4: re-growth 3: not of concern 2: of concern 1: endangered; B) 5 non
remnant high disturbance; 4 non remnant low disturbance; 3 remnant high
disturbance; 2 remnant low disturbance, 1 remnant no disturbance. Average score
of the two is used for the rating

Wildlife corridors

Based on whether a wildlife corridor is
present and the level of significance

5: No wildlife corridors present; 3.75: Local Wildlife corridor present; 2.5: Regional
Wildlife corridor present; 1.25: State Wildlife corridor present

Impacts on significant
aquatic fauna

A. Risk of movement restriction (likelihood
of significant species and duration of
restriction) B. loss of habitat C. risk of
mortality or stress D. impacts of introduction
of invasive species/disease.

See Table J.5 for risks ratings and Table J.6 for risk likelihoods and
consequences. All ratings are added together and averaged to produce a final
rating between 1and 5

Impacts on terrestrial
fauna habitat

A. Risk of fauna movement restriction
(likelihood of significant species and
duration of restriction) B. loss of habitat C.
risk of mortality or stress D. impacts of
introduction of invasive species/disease.

See Table J.5 for risks ratings and Table J.6 for risk likelihoods and
consequences. All ratings are added together and averaged to produce a final
rating between 1and 5

Impacts on Water
Quality

A) Erosion risk analysis; and
B) Consequences.

A). Based on erosion risk and construction method: Trenching and piling value
range includes 1(Severe) 2 (Major) 3 (Moderate) 4 (Minor): Tunneling value range
includes 2 (Major) 3 (Moderate) 4 (Minor) 5 (Negligible) B). Based on potential
impacts to significant species (consistent across all construction methods) Final
score calculated using A and B in the risk matrix
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Table J.9 Risk assessment of impacts on aquatic and terrestrial fauna present or potentially present at significant waterway crossings. Each risk is listed as a likelihood

and consequence, eg likely (likelihood) with moderate (consequence).

Trenching Piling Drilling
Criterion 1 2 3 4 5 1 2 3 4 1 2 3 4
Impacts on significant
aquatic fauna
Unlikely with Unlikely and Unlikely with Rare with Unlikely with Unlikely with Rare with Outside of  Outside of  Unlikely with Outside of
Platypus moderate minor moderate minor moderate Likely and minor  moderate minor waterway waterway minor waterway
Likely with  Likely with Rare with Unlikely with Unlikely with Rare with Outside of  Outside of  Unlikely with Outside of
Mary River Cod moderate moderate Unlikely with major minor moderate Unlikely with minor major minor waterway waterway minor waterway
Impacts on significant
terrestrial fauna
Likely with Likely with  Rare with Likely with Likely with  Rare with Outside of  Outside of  Moderate Outside of
Giant Barred Frog minor Likely with minor  minor severe minor Likely with minor  minor severe riparian veg riparian veg with minor  riparian veg
Unlikely and Likely with  Rare with Unlikely and Likely with  Rare with Outside of  Outside of  Moderate Outside of
Tusked Frog minor Likely with minor  minor severe minor Likely with minor  minor severe riparian veg riparian veg with minor  riparian veg
Moderate Likely with  Rare with Moderate Likely with  Rare with Outside of  Outside of  Moderate Outside of
EIf Skink and minor Likely with minor  minor negligible and minor  Likely with minor  minor negligible riparian veg riparian veg with minor  riparian veg
Unlikely and Likely and Moderate Moderate Unlikely and Likely and Moderate Moderate Outside of  Outside of  Outside of  Outside of
Koala moderate moderate/minor  with major  and severe |moderate moderate/minor  with major ~ and severe [riparian veg riparian veg riparian veg riparian veg
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Phase 5 — Option evaluation and construction method selection (cont.)
Waterway Ratings and MCA Analysis Results

Several workshops were held to determine the ratings for each sub-criterion at each
waterway. The final ratings and MCA results are presented below.

Sensitivity Analysis

A sensitivity analysis was used to examine the results under different weighting scenarios.
Seven scenarios were chosen based on the assumptions that:

o all ratings are true and correct

o all weightings are uncertain.

The scenarios used to test the MCA were either unbiased or biased to an extreme, eg with
regard to costs (see Table J.10).

Table J.10 Scenarios used in sensitivity analysis

Scenario No. Scenario description
Scenario 1 All criteria and sub-criteria are evenly weighted
Scenario 2 Criteria weightings assigned from paired comparison with sub-criteria

weighted evenly

Scenario 3 Costs, program and constructability heavily weighted (cost = 5; program and
constructability = 4; environment and stakeholders = 2) with MCA team
determined sub-criterion weightings

Scenario 4 Costs, program and constructability heavily weighted (cost = 5; program and
constructability = 4; environment and stakeholders = 2) with even sub-criterion
weightings

Scenario 5 Environment and stakeholders heavily weighted (environment = 5,

stakeholders = 4; constructability = 3; program and costs = 2) with MCA team
determined sub-criterion weightings

Scenario 6 Environment and stakeholders heavily weighted (environment = 5,
stakeholders = 4; constructability = 3; program and costs = 2) with even sub-
criterion weightings

The results of the sensitivity analysis showed that while the final total percentages for each
construction method varied from scenario to scenario, there was generally a preference for a
certain construction method irrespective of the scenario. This result confirms the robustness
of the MCA model used and provides assurance that the preferred construction method
determined in the initial MCA is the most appropriate.
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Trenching was evaluated as the preferred crossing methodology at all significant waterways
except Six Mile Creek (left branch) 02 and Lake Macdonald Spillway, both of which are to be
piled.

No preferred method could be established for Paynter Creek Northern crossing from either
the initial MCA or the sensitivity analysis. A further analysis of the waterway was undertaken
by the MCA team to determine what crossing method is the most rational based on site
knowledge and other factors that were not considered in the MCA. It was determined that
trenching would be the most appropriate crossing method at Paynter Creek Northern based
on:

o access: a bridge across Paynter Creek will likely be required in order to gain access
to the site with tunnelling equipment and machinery;

. shaft location: due to the low lying topography of the area the positioning of the shafts
needs to be outside of the flood zone area making the overall length of tunnel much
greater, increasing costs and the risk of program delays, and introducing significant
safety risks associated with flooding of the launch shafts.

A site-specific environmental management plan will be implemented at Paynter Creek
Northern detailing a constrained corridor and sediment and erosion controls for mitigating
potential impacts on the environmental values of the area.
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Table J.11 Acrobat Creek tributary 3 ratings

vawe 0
Project cost 5 3 1
Maintenance cost 5 2 5
Program
Design 5 3 3
Procurement 5 4 2
Construction 4 1 1
Potential for construction proiram delais 3 4 4
SCRC, DERM, DPI&F 2 3 3
Non-government organisations 2 3 3
Stakeholders (landowners)
Construction impacts on directly affected and adjacent landowners 2 2 2
Duration of construction impacts on landowners 4 2 1
Long term impacts on landowners 5 3 5
Constructability
Topography 4 2 2
Geology 4 4 3
Hydrogeology 4 4 3
Hydrology 3 3 3
Environment
Loss of RE 2 2 5
Biodiversity significance 25 25 5
Impacts on significant aquatic flora and fauna 5 5 5
Impacts on significant terrestrial flora and fauna 4.5 4.5 4.5
Impacts on water quality 2 3 4

80% -
75%
70%
65% + 1
60% + -
55% ~
50% \

Trenching Piling Tunneling

Figure J.3

RESULTS FROM MULTI-CRITERIA ANALYSIS FOR
EACH CROSSING METHODOLOGY AT

ACROBAT CREEK TRIBUTARY 3
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Table J.12 Eudlo Creek tributary 8 ratings

Project cost

Maintenance cost

a

w

| =

Program

Design

Procurement

Construction

SCRC, DERM, DPI&F

Al |O

Al lw

Potential for construction iroiram delais

w

AININ|W

w

Non-government organisations

Stakeholders (landowners)

Construction impacts on directly affected and adjacent landowners

Duration of construction impacts on landowners

Long term impacts on landowners

Constructability

Topography

Geology

Hydrogeology

Hydrology

W[~

W (AN

WIWIW|IN

Environment

Loss of RE

—_

Biodiversity significance

Impacts on significant aquatic flora and fauna

Impacts on significant terrestrial flora and fauna

3.5

Impacts on water quality

Wl =

[OSHE- NG NG RG]

80% -
8% |
70% -1
65% |
60% -
55% -
50% \ \

Trenching Piling Tunneling

Figure J.4

RESULTS FROM MULTI-CRITERIA ANALYSIS FOR
EACH CROSSING METHODOLOGY AT

EUDLO CREEK TRIBUTARY 8
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Table J.13 Paynter Creek 01 ratings

Project cost 5 4 1
Maintenance cost 5 3 5
Program
Design 5 3 2
Procurement 5 4 2
Construction 3 1 2
Potential for construction program delays 3 4 4
SCRC, DERM, DPI&F 3 3
Non-government organisations 2 3 3
Stakeholders (landowners)
Construction impacts on directly affected and adjacent 4 4 3
landowners
Duration of construction impacts on landowners 4 3 2
Long term impacts on landowners 5
Constructability
Topography 4 3 3
Geology 4 4 3
Hydrogeology 3 4 2
Hydrology 2 2 2
Environment
Loss of RE 2 2 5
Biodiversity significance 3.75 3.75 5
Impacts on significant aquatic flora and fauna 5 5 5
Impacts on significant terrestrial flora and fauna 3 3 4.5
Impacts on water quality 2 3 4

75% ~

70% + g

65% +{ |-

60% | |- -

55% - |- -

50% T

Trenching Piling Tunneling
Figure J.5

RESULTS FROM MULTI-CRITERIA ANALYSIS FOR EACH
CROSSING METHODOLOGY AT PAYNTER CREEK 01
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Table J.14 Paynter Creek 02 ratings

Project cost

1

Maintenance cost

a

Program

Design

Procurement

Construction

SCRC, DERM, DPI&F

Wliwlo|om

Ao n|w

Potential for construction iroiram delais

w

AINININ

w

Non-government organisations

Stakeholders (landowners)

Construction impacts on directly affected and adjacent landowners

Duration of construction impacts on landowners

Long term impacts on landowners

Constructability

Topography

Geology

Hydrogeology

Hydrology

N w|h|>

N (AW

NN W W

Environment

Loss of RE

Biodiversity significance

Impacts on significant aquatic flora and fauna

Impacts on significant terrestrial flora and fauna

Impacts on water quality

70% 1

R I

60% -1 |-

55% +

50% T I

Trenching Piling Tunneling

Figure J.6
RESULTS FROM MULTI-CRITERIA ANALYSIS FOR EACH
CROSSING METHODOLOGY AT PAYNTER CREEK 02
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Table J.15 Paynter Creek Northern ratings

Project cost

1

Maintenance cost

a

w

a

Program

Design

Procurement

Construction

SCRC, DERM, DPI&F

Wliwlo|om

N

Ao n|w

Potential for construction iroiram delais
2

AIN|IN|W®

N

Non-government organisations

Stakeholders (landowners)

Construction impacts on directly affected and adjacent landowners

Duration of construction impacts on landowners

Long term impacts on landowners

Constructability

Topography

Geology

Hydrogeology

Hydrology

N w|h|>

N (AW

NN W W

Environment

Loss of RE

Biodiversity significance

Impacts on significant aquatic flora and fauna

Impacts on significant terrestrial flora and fauna

Impacts on water quality

Al O

70% 1

65% 1-1 oo

60% - IR - - - - - - oo

55% +

50% T I

Trenching Piling Tunneling

Figure J.7

RESULTS FROM MULTI-CRITERIA ANALYSIS FOR
EACH CROSSING METHODOLOGY AT

PAYNTER CREEK NORTHERN
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Table J.16 Petrie Creek ratings

Project cost

5 2

Maintenance cost

a

N

a

Program

Design

Procurement

Construction

SCRC, DERM, DPI&F

w |w |o o

N

o el L [

Potential for construction iroiram delais

N

A= N W

SN

Non-government organisations

Stakeholders (landowners)

Construction impacts on directly affected and adjacent landowners

Duration of construction impacts on landowners

Long term impacts on landowners

()}

w

()}

Constructability

Topography

Geology

Hydrogeology

Hydrology

NN W |

w | |Jw |w

- L\CRN [SVIN | V]

Environment

Loss of RE

a

Biodiversity significance

3.75

3.75

Impacts on significant aquatic flora and fauna

Impacts on significant terrestrial flora and fauna

2.5

2.5

4.5

Impacts on water quality

70% -

65% -
60% -
55% -
50%

Trenching Piling Tunneling

Figure J.8
RESULTS FROM MULTI-CRITERIA ANALYSIS FOR EACH
CROSSING METHODOLOGY AT PETRIE CREEK
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Table J.17 Tuckers Creek ratings

Project cost

1

Maintenance cost

a

()]

Program

Design

Procurement

Construction

SCRC, DERM, DPI&F

Al O

L B I @)

Potential for construction iroiram delais
2 2

AINININ

N

Nongovernment organisations

Stakeholders (landowners)

Construction impacts on directly affected and adjacent landowners

Duration of construction impacts on landowners

Long term impacts on landowners

Constructability

Topography

Geology

Hydrogeology

Hydrology

WA~ P>

WA~ N

WIW|lW(N

Environment

Loss of RE

Biodiversity significance

Impacts on significant aquatic flora and fauna

Impacts on significant terrestrial flora and fauna

Impacts on water quality

75% -
70% —+-
65% +-
60% -
55% -
50%

Trenching

Piling

Tunneling

Figure J.9
RESULTS FROM MULTI-CRITERIA ANALYSIS FOR EACH
CROSSING METHODOLOGY AT TUCKERS CREEK
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Table J.18 South Maroochy and Mount Combe Creek ratings

Project cost

1 1

Maintenance cost

a

a

Program

Design

Procurement

Construction

SCRC, DERM, DPI&F

Wliwlo|om

N

N[ =]

Potential for construction iroiram delais

N

N|=|WN

N

Non-government organisations

Stakeholders (landowners)

Construction impacts on directly affected and adjacent landowners

Duration of construction impacts on landowners

Long term impacts on landowners

w

o

Constructability

Topography

Geology

Hydrogeology

Hydrology

WA~ P>

NI |lWlW

N Wl wH w

Environment

Loss of RE

N

N

Biodiversity significance

Impacts on significant aquatic flora and fauna

25

25

4.5

Impacts on significant terrestrial flora and fauna

25

25

Impacts on water quality

70% -
65% -
60% +-14 |
55% -
50% -
45% +-4 |
40%

Trenching Piling Tunneling

Figure J.10

RESULTS FROM MULTI-CRITERIA ANALYSIS FOR EACH
CROSSING METHODOLOGY AT SOUTH MAROOCHY RIVER
AND MOUNT COMBE CREEK
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Table J.19

North Maroochy River ratings

Project cost

1

Maintenance cost

(&,

N

(&)

Program

Design

Procurement

Construction

SCRC, DERM, DPI&F

AlbhjO|O

N|=2|Ww|lw

Potential for construction iroiram delais
2

N|=|N|N

Non-government organisations

Stakeholders (landowners)

Construction impacts on directly affected and adjacent landowners

Duration of construction impacts on landowners

Long term impacts on landowners

N

Constructability

Topography

Geology

Hydrogeology

Hydrology

AW

W Wl w|lw

W lWlWw|lw

Environment

Loss of RE

Biodiversity significance

1.25

1.25

Impacts on significant aquatic flora and fauna

25

25

Impacts on significant terrestrial flora and fauna

25

25

Impacts on water quality

Al D

80% -
T5% +--zocomm oo
70% + -+
65% -
60% -
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Trenching Piling Tunneling

Figure J.11
RESULTS FROM MULTI-CRITERIA ANALYSIS FOR EACH
CROSSING METHODOLOGY AT NORTH MAROOCHY RIVER
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Table J.20 Lake Macdonald tributary 5 ratings

1

Project cost

Maintenance cost

(@3}

Program

Design

Procurement

Construction

Potential for construction iroiram delais

SCRC, DERM, DPI&F

Al O

N

WIN|Bd|W

N

WIN|IN|N

N

Non-government organisations

Stakeholders (landowners)

Construction impacts on directly affected and adjacent landowners

Duration of construction impacts on landowners

Long term impacts on landowners

N

(¢}

Constructability

Topography

Geology

Hydrogeology

Hydrology

a|lojfor|o

Wbl b

Wb~

Environment - assumed all crossings are of ecological
significance

Loss of RE

Biodiversity significance

Impacts on significant aquatic flora and fauna

Impacts on significant terrestrial flora and fauna

Impacts on water quality

85% -
80% -
75% -

65% -
60% -
55% I \

Trenching Piling Tunneling

0% +-4

Figure J.12
RESULTS FROM MULTI-CRITERIA ANALYSIS FOR EACH
CROSSING METHODOLOGY AT LAKE MACDONALD TRIBUTARY 5
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Table J.21 Six Mile Creek (Left Branch) 01 ratings

[vawe [ [ [
Project cost 5 2 1
Maintenance cost 2 5
Program
Design 5 3 2
Procurement S 4 2
Construction 5 2 2

5 4 4

Potential for construction iroiram delais
3 3 3

SCRC, DERM, DPI&F

Non-government organisations 2 3 3

Stakeholders (landowners)

Construction impacts on directly affected and adjacent landowners ! ! !
Duration of construction impacts on landowners 4 4 4
Long term impacts on landowners 5
Constructability
Topography S 4 4
Geology 5 5 4
Hydrogeology 5 5 3
Hydrology 5 4 3
Environment
Loss of RE 3 3 5
Biodiversity significance 5 5 5
Impacts on significant aquatic flora and fauna 3 3 4.5
Impacts on significant terrestrial flora and fauna 2.5 2.5 5
Impacts on water quality 3 3 4

85% -

80% +-{

75% 1 e

70% +

65% | -

60% | -

55%

Trenching Piling Tunneling

Figure J.13

RESULTS FROM MULTI-CRITERIA ANALYSIS FOR EACH
CROSSING METHODOLOGY AT

SIX MILE CREEK (LEFT BRANCH) 01
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Table J.22 Six Mile Creek (Left Branch) 02 ratings

Project cost 5 4 2
Maintenance cost 5 3 5
Program

Design 4 5 3
Procurement 5 4 2
Construction 4 3 2
Potential for construction proi)ram delais 3 4 3
SCRC, DERM, DPI&F 2 4 4
Non-government organisations 2 3 3
Stakeholders (landowners)

Construction impacts on directly affected and adjacent 3 3 3
landowners

Duration of construction impacts on landowners 3 3 3
Long term impacts on landowners 9 S 5
Constructability

Topography 3 5 3
Geology 3 4 4
Hydrogeology 2 4 2
Hydrology 4 4 3
Environment

Loss of RE 1.5 25 1.5
Biodiversity significance 2.5 25 25
Impacts on significant aquatic flora and fauna 3 4 3
Impacts on significant terrestrial flora and fauna 2.5 2.5 3.5
Impacts on water quality 3 4 4

85% -
80% -
75% -
70% -
T e L

= B -
55% I \

Trenching Piling Tunneling

Figure J.14
RESULTS FROM MULTI-CRITERIA ANALYSIS FOR EACH

CROSSING METHODOLOGY AT SIX MILE CREEK (LEFT BRANCH) 02
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Table J.23 Lake Macdonald Spillway / Six Mile Creek ratings

Project cost 5 4 3
Maintenance cost 5 3 5
Program

Design 4 4 3
Procurement 5 4 2
Construction 3 3 2
Potential for construction proi;ram delais 2 4 3
SCRC, DERM, DPI&F 1 3 3
Non-government organisations 1 3 3
Stakeholders (landowners)

Construction impacts on directly affected and adjacent 3 4 4
landowners

Duration of construction impacts on landowners 3 4 4
Long term impacts on landowners S 5 5
Constructability

Topography 3 4 3
Geology 4 4 4
Hydrogeology 2 4 3
Hydrology 3 4 3
Environment

Loss of RE 5 5 5
Biodiversity significance 5 5 5
Impacts on significant aquatic flora and fauna 3 3 4.5
Impacts on significant terrestrial flora and fauna 5 5 5
Impacts on water quality 2 2 4

85% -
80% -
"% -7
70% -
65% +-1  [-—---
60% +-1 |-~
55% \

Trenching Piling Tunneling

Figure J.15

RESULTS FROM MULTI-CRITERIA ANALYSIS FOR
EACH CROSSING METHODOLOGY AT

LAKE MACDONALD SPILLWAY / SIX MILE CREEK
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